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panel system (11) includes a touch invalidating section (9)
which, in a case where a specific point of a touch panel (1) is
continuously touched for a predetermined period of time,
invalidates an instruction that is given, in accordance with the
touch, to an electronic apparatus including the touch panel
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TOUCH PANEL SYSTEM AND ELECTRONIC
APPARATUS

TECHNICAL FIELD

The present invention relates to a touch panel system and
an electronic apparatus.

BACKGROUND ART

Currently, introduction of a touch panel system into vari-
ous kinds of electronic apparatus including portable informa-
tion devices such as smartphones and automatic vending
machines such as automatic ticket vending machines is rap-
idly progressing.

In such electronic apparatuses, there is a demand for a
technique for preventing an incorrect operation caused by an
unintended contact of an object with a touch panel.

For example, in a case where a user operates such an
electronic apparatus while carrying it in a user’s hand, contact
of the hand holding the electronic apparatus with a touch
panel is judged as a touch on the touch panel. Based on this
judgment, an incorrect operation would occur in the elec-
tronic apparatus. The incorrect operation caused by such a
mechanism is expected to occur in a case where the electronic
apparatus is a portable apparatus such as a smartphone, a
tablet-type terminal, notebook computer, or the like. This
reduces convenience of a user.

FIG. 7 is a diagram explaining this mechanism. As illus-
trated in FIG. 7, when a hand (object) 73 holding a tablet-type
terminal 71 makes contact with a touch panel 72 of the tablet-
type terminal 71, the contact is judged as a touch on the touch
panel 72. This reduces convenience of a user as mentioned
above.

The problem of an incorrect operation caused by such a
mechanism is expected to more frequently occur as a width of
a frame with respect to a display screen in which a touch panel
is provided becomes narrower.

Patent Literature 1 discloses a technique for preventing an
incorrect operation of continuously detecting a specific coor-
dinate position although no touch is made to a touch panel.

According to an input device disclosed in Patent Literature
1, in a case where detection of a specific coordinate position
continues for a predetermined period of time, it is determined
whether or not a difference between a detection value based
on a change of an electrostatic field between electrodes and a
reference value falls in a predetermined update detection
range. In a case where the difference falls in the predeter-
mined update detection range, the reference value is updated
to the detection value. Note that the reference value is a value
which serves as a standard by which presence or absence of a
touch is judged based on the detection value. In a case where
the detection value in a specific coordinate position is not less
than the reference value or in a case where the detection value
in a specific coordinate position is above the reference value,
it is determined that a touch has been made to the coordinate
position.

In this way, according to the input device disclosed in
Patent Literature 1, it is possible to prevent an incorrect opera-
tion of continuously detecting a specific coordinate position
although no touch is made to a touch panel. Moreover, sen-
sitivity of detection may be improved by detecting presence
or absence of a touch on the basis of the updated reference
value.
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2
CITATION LIST

Patent Literature 1

Japanese Patent Application Publication, Tokukai, No.
2007-286814 A (Publication Date: Nov. 1, 2007)

SUMMARY OF INVENTION
Technical Problem

According to the input device disclosed in Patent Literature
1, a reference value is updated to a detection value which
exceeds the reference value. Accordingly, there arise cases
where a detection value which is not less than the reference
value or above the reference value before the update is
deemed as a value which is below the reference value or not
more than the reference value after the update.

That is, in the input device disclosed in Patent Literature 1,
a standard by which presence or absence of a touch is judged
changes before and after the update of the reference value.
Accordingly, there is a possibility that a touch on the touch
panel is not judged as a touch. That is, there arises a problem
that sensitivity of detection of presence or absence of a touch
declines.

The present invention was attained in view of the above
problems, and an object of the present invention is to provide
atouch panel system which is capable of preventing an incor-
rect operation caused by an unintended contact of an object
with a touch panel while suppressing a decline in sensitivity
of detection of presence or absence of a touch on the touch
panel. Another object of the present invention is to provide an
electronic apparatus including the touch panel system.

Solution to Problem

In order to attain the above object, a touch panel system of
the present invention includes a touch invalidating section
which, in a case where a specific point of a touch panel is
continuously touched for a predetermined period of time,
invalidates an instruction that is given, in accordance with the
touch, to an electronic apparatus including the touch panel.

According to the arrangement, in a case where a specific
point of the touch panel is continuously touched for a prede-
termined period of time; the touch invalidating section invali-
dates an instruction that is given, in accordance with the
touch, to the electronic apparatus. Accordingly, in a case
where an unintended contact of an object with the touch panel
continues, such as a case where a hand holding the electronic
apparatus makes contact with the touch panel, an instruction
corresponding to the contact is not executed. Consequently, it
is possible to prevent an incorrect operation caused by an
unintended contact of an object with the touch panel.

Further, according to the arrangement, it is unnecessary to
change a standard by which presence or absence of a touch is
judged for the purpose of preventing such an incorrect opera-
tion. Itis therefore possible to suppress a decline in sensitivity
of detection of presence or absence of a touch.

An electronic apparatus of the present invention includes:
the touch panel system of the present invention; and a display
device corresponding to the touch panel, the touch panel
system and the display device being configured to be capable
of detecting simultaneous touches on a plurality of points of
the touch panel.

According to the arrangement, it is possible to provide an
electronic apparatus that is capable of preventing an incorrect
operation caused by an unintended contact of an object with
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a touch panel while suppressing a decline in sensitivity of
detection of presence or absence of a touch, as in the touch
panel system of the present invention.

Advantageous Effects of Invention

As described above, the touch panel system of the present
invention includes a touch invalidating section which, in a
case where a specific point of a touch panel is continuously
touched for a predetermined period of time, invalidates an
instruction that is given, in accordance with the touch, to an
electronic apparatus including the touch panel.

This produces an effect that it is possible to prevent an
incorrect operation caused by an unintended contact of an
object with a touch panel while suppressing a decline in
sensitivity of detection of presence or absence of a touch on
the touch panel.

BRIEF DESCRIPTION OF DRAWINGS

FIG.1

FIG. 1 is a graph illustrating an example in which a touch
operation is invalidated by a touch invalidating section of an
embodiment of the present invention.

FIG. 2

FIG. 2 is a block diagram illustrating an outline configu-
ration of a touch panel system of the embodiment of the
present invention.

FIG.3

FIG. 3 is a flow chart showing an example of how a touch
operation is invalidated by the touch invalidating section of
the embodiment of the present invention.

FIG. 4

FIG. 4 is a graph illustrating another example in which a
touch operation is invalidated by the touch invalidating sec-
tion of the embodiment of the present invention.

FIG. 5

FIG. 5 is a block diagram illustrating an example of an
outline configuration of an electronic apparatus of the
embodiment of the present invention.

FIG. 6

(a) and (b) of FIG. 6 are diagrams illustrating still another
example in which a touch operation is invalidated by the
touch invalidating section of the embodiment of the present
invention.

FIG.7

FIG. 7 is a diagram explaining an example of a mechanism
of how an incorrect operation is caused by an unintended
contact of an object with a conventional touch panel.

DESCRIPTION OF EMBODIMENTS

[Configuration of Touch Panel System]|

FIG. 2 is a block diagram illustrating an outline configu-
ration of a touch panel system of the present embodiment
provided in an electronic apparatus.

A touch panel system 11 includes a touch panel 1 and a
touch panel controller 2. The touch panel 1 and the touch
panel controller 2 are configured to be capable of detecting
simultaneous touches on a plurality of points of the touch
panel 1. One example of the configuration is a so-called
capacitance type touch panel.

The touch panel 1 is disposed so as to overlap a display
screen (not illustrated) of a display device. Examples of the
display device encompass liquid crystal display devices,
plasma display devices, organic EL display devices, and field
emission display devices. Specific examples of the touch
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panel 1 encompass touch panels provided in portable elec-
tronic apparatuses (mobile electronic apparatuses) such as
smartphones, tablet-type terminals, notebook computers, and
the like.

The touch panel 1 includes a plurality of drive lines that
extend in a vertical direction (the X direction in FIG. 2) and
that are parallel to each other. Further, the touch panel 1
includes a plurality of sense lines (SO, S1, S2, ... Sn-1) that
extend in a horizontal direction (theY direction in FIG. 2) and
that are parallel to each other. Further, the touch panel 1
includes a plurality of electrostatic capacitors (not illustrated)
formed at respective intersections of the plurality of drive
lines and the plurality of sense lines.

The touch panel controller 2 is a system which is config-
ured to allow for a touch operation using the touch panel 1 (an
instruction given to the electronic apparatus in accordance
with a touch on the touch panel 1). In this specification, the
touch panel controller 2 means constituents elements, except
for the touch panel 1, for accomplishing the touch operation.

The touch panel controller 2 includes a drive line driving
section 3, an amplifying circuit 4, a signal selecting section 5,
an A/D (analog/digital) converting section 6, a decoding sec-
tion 7, a touch position detecting section 8, and a touch
invalidating section 9. The touch panel system 11 includes a
host computer 10.

The drive line driving section 3 drives the plurality of drive
lines by applying a voltage to the plurality of drive lines.
Thus, an electric charge is supplied to the plurality of elec-
trostatic capacitors.

The amplifying circuit 4 reads out, for each of the sense
lines, linear sum signals of electric charges accumulated in
the plurality of electrostatic capacitors, and then supplies the
linear sum signals to the signal selecting section 5.

The signal selecting section 5 selects one of the plurality of
linear sum signals thus read out for each of the sense lines, and
then supplies the linear sum signal thus selected to the A/D
converting section 6.

The A/D converting section 6 converts the linear sum sig-
nal selected by the signal selecting section 5 from an analog
signal to a digital signal, and then supplies the linear sum
signal thus converted to the decoding section 7.

The decoding section 7 decodes the linear sum signal thus
supplied from the A/D converting section 6 so as to obtain an
electrostatic capacitance distribution, and then supplies the
electrostatic capacitance distribution to the touch position
detecting section 8.

The touch position detecting section 8 detects a touched
point of the touch panel 1 on the basis of a distribution of
X-coordinates and Y-coordinates on the electrostatic capaci-
tance distribution, and then supplies the result of the detection
to the touch invalidating section 9.

The touch invalidating section 9 judges whether or not the
touched point of the touch panel 1 has been continuously
touched for a predetermined period of time. The predeter-
mined period of time is approximately 1 to several seconds.
For example, the predetermined period of time is 2 seconds.
In a case where the touched point of the touch panel 1 has been
continuously touched for the predetermined period of time,
the touch invalidating section 9 invalidates a touch operation
corresponding to the touch.

The touch invalidating section 9 supplies information
indicative of the touched point of the touch panel 1 to the host
computer 10 in a case where the touch invalidating section 9
validates the touch operation. Meanwhile, in a case where the
touch invalidating section 9 invalidates the touch operation,
the touch invalidating section 9 awaits without supplying
such information to the host computer 10.
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That is, the touch invalidating section 9 has a function of
invalidating, in a case where a specific point of the touch panel
1 is continuously touched for a predetermined period of time,
an instruction that is given to an electronic apparatus includ-
ing the touch panel 1 in accordance with the touch.

Thehost computer 10 is, for example, constituted by a CPU
(Central Processing Unit). The host computer 10 controls the
electronic apparatus in accordance with the information sup-
plied from the touch invalidating section 9. For example, the
host computer 10 causes display data corresponding to infor-
mation supplied from the touch invalidating section 9 to be
supplied to a display device provided in the electronic appa-
ratus so that an image is displayed on a display screen of the
display device.

[Example 1 of Touch Invalidating Section]

FIG. 1 is a graph illustrating an example in which a touch
operation is invalidated by the touch invalidating section 9 of
the present embodiment.

In the graph of FIG. 1, the vertical axis represents a touch
detection value and the horizontal axis represents an elapsed
time.

The present example discusses an example in which an
object makes contact with a single specific point of the touch
panel 1.

In a case where an object makes contact with the touch
panel 1, a touch detection value corresponding to an electro-
static capacitance at a contact point increases in accordance
with the degree of this touch (pressure on the touch panel 1,
range of the contact, etc.). The touch position detecting sec-
tion 8 of the touch panel controller 2 judges that the contact
point is being touched, in a case where the touch detection
value is not less than a touch threshold value Dth or in a case
where the touch detection value is above the touch threshold
value Dth. The touch position detecting section 8 judges that
the touch is continuing, until the touch detection value goes
below the touch threshold value Dth or in a case where the
touch detection value becomes not more than the touch
threshold value Dth.

Generally, in a case where a human finger makes contact
with the touch panel 1, the touch detection value is increased
by this contact so as to exceed the touch threshold value Dth.
Accordingly, in the present embodiment, it is assumed that (i)
the touch position detecting section 8 judges that a touch is
being made, in a case where the touch detection value is above
the touch threshold value Dth, whereas (ii) the touch position
detecting section 8 judges that no touch is being made, in a
case where the touch detection value is not more than the
touch threshold value Dth.

In the graph of FIG. 1, a time T1 at which the touch
detection value becomes a value D1 which exceeds the touch
threshold value Dth corresponds to a time at which the touch
position detecting section 8 first judges that a touch is being
made (a time at which the touch starts). This instant is set as
a touch start time T1.

The touch invalidating section 9 judges whether or not the
touch continues for a predetermined period of time. In other
words, the touch invalidating section 9 judges whether or not
a period of time for which the touch detection value is above
the touch threshold value Dth continues for the predetermined
period of time.

The touch invalidating section 9 makes this judgment with
reference to a touch time threshold value Tth which is a period
of time corresponding to the predetermined period of time. A
time set as the touch time threshold value Tth is a specific
period of time which lasts for this time (spans this time). In the
graph of FIG. 1, a period of time from the touch start time T1
to a time T2 corresponds to the touch time threshold value
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6

Tth. The time T2 is a time at which the touch time threshold
value Tth (the predetermined period of time) has elapsed from
the touch start time T1. Accordingly, the touch time threshold
value Tth is expressed by (time T2-time T1).

It is preferable that the touch invalidating section 9 thus
judge whether or not the touch continues for the touch time
threshold value Tth which corresponds to the predetermined
period of time.

This makes it possible to judge, with a simple configura-
tion, whether or not the contact point is continuously touched
for the predetermined period of time.

That is, the touch invalidating section 9 judges whether or
not continuous touch periods TA and TB (periods in which the
touch detection value is being above the touch threshold value
Dth) are not less than the period of time represented by the
touch time threshold value Tth.

In a case where the continuous touch period TA which
starts at the time T1 and ends at a time T3 is not less than the
period of time represented by the touch time threshold value
Tth, the touch invalidating section 9 judges that the touch
continued for the predetermined period of time. Based on this
judgment, the touch invalidating section 9 invalidates a touch
operation corresponding to the touch (see the continuous
period TA in FIG. 1).

Meanwhile, in a case where the continuous touch period
TB which starts at a time T4 and ends at a time T5 is less than
the period of time represented by the touch time threshold
value Tth which starts at the time T4 and ends at a time T6, the
touch invalidating section 9 judges that the touch did not
continue for the predetermined period of time. Based on this
judgment, the touch invalidating section 9 validates the touch
operation corresponding to the touch (see the continuous
period TB in FIG. 1).

In a case where a specific point of the touch panel 1 is
continuously touched for a predetermined period of time, the
touch invalidating section 9 invalidates an instruction that is
given in accordance with the touch to the electronic appara-
tus. Accordingly, in a case where an unintended contact of an
object with the touch panel 1 continues, such as a case where
a hand holding the electronic apparatus is in contact with the
touch panel 1, an instruction corresponding to the contact is
not executed. This makes it possible to prevent an incorrect
operation caused by such an unintended contact of an object
with the touch panel 1.

Moreover, there is no need to change a standard by which
presence or absence of a touch is judged for the purpose of
preventing such an incorrect operation, unlike the above-
mentioned conventional art. It is therefore possible to sup-
press a decline in sensitivity of detection of presence or
absence of a touch.

FIG. 3 is a flow chart showing an example of how a touch
operation is invalidated by the touch invalidating section 9 of
the present embodiment.

First, the touch position detecting section 8 judges whether
ornot a contact point is being touched, by judging whether or
not a touch detection value corresponding to the contact point
is above the touch threshold value Dth (Step F1). In a case
where the touch detection value is not above the touch thresh-
old value Dth (NO in Step F1), the judgment is made again.

In a case where the touch detection value is above the touch
threshold value Dth (YES in Step F1), the touch invalidating
section 9 detects whether or not a continuous touch period of
the touch is not less than a period of time represented by the
touch time threshold value Tth (Step F2).

In a case where the continuous touch period is not less than
the period of time represented by the touch time threshold
value Tth (YES in Step F2), the touch invalidating section 9
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judges that the touch continued for the predetermined period
of time, and invalidates a touch operation corresponding to
the touch (Step F31).

Meanwhile, in a case where the continuous touch period is
less than the period of time represented by the touch time
threshold value Tth (NO in Step F2), the touch invalidating
section 9 judges that the touch did not continue for the pre-
determined period of time, and validates the touch operation
corresponding to the touch (Step F32).

[Example 2 of Touch Invalidating Section]

FIG. 4 is a graph illustrating another example in which a
touch operation is invalidated by the touch invalidating sec-
tion 9 of the present embodiment.

The graph of FIG. 4 is based on the graph of FIG. 1. The
following description, which is given with reference to the
graph of FIG. 4, deals with only matters different from the
description given with reference to the graph of FIG. 1, and
the other matters are omitted for convenience of description.

In the example shown by the graph of FIG. 1, the touch
threshold value Dth, which is a threshold value for judging
based on a touch detection value whether a touch is being
made, does not change over time.

Meanwhile, in the example shown by the graph of FIG. 4,
the touch invalidating section 9 changes a touch threshold
value in accordance with passage of time.

In the example shown by the graph of FIG. 4, since a touch
detection value is being a value D1 which exceeds the touch
threshold value Dth, over a touch time threshold value Tth
corresponding to a period of time from the touch start time T1
to the time T2, the touch invalidating section 9 makes the
touch threshold value higher by a than Dth. That is, in a case
where the touch continues for the touch time threshold value
Tth (the predetermined period of time), the touch invalidating
section 9 makes the touch threshold value higher by a than
Dth for a certain period of time. The certain period of time is,
for example, a period of time until display device or an elec-
tronic apparatus is turned off or a period of time shorter than
this period of time. It is preferable that the touch threshold
value (Dth+a) thus increased is a value that is sufficiently
larger than a touch detection value obtained by contact of a
human finger with the touch panel 1. That is, it is preferable
that the touch threshold value (Dth+a) thus increased is a
value that does not allow a contact with the touch panel 1 to be
judged as a touch.

This allows the touch invalidating section 9 to invalidate a
touch operation regardless of a continuous touch period after
the touch threshold value is made higher by o than Dth, i.e.,
after the time T2 of FIG. 4. In this case, even in a case where
a continuous touch period TB which starts at a time T4 and
ends at a time T5 is less than the period of time represented by
the touch time threshold value Tth which starts at the time T4
and ends at a time T6, the touch invalidating section 9 can
invalidates a touch operation corresponding to the touch.

In a case where a continuous touch period is not less than
the period of time represented by the touch time threshold
value Tth, the touch invalidating section 9 judges that the
touch continued for the predetermined period of time, and the
touch invalidating section 9 invalidates a touch operation
corresponding to the touch and makes the touch threshold
value higher by o than Dth (see the period TA in FIG. 4).

After the touch threshold value is made higher by a than
Dth, even a continuous touch period TB corresponding to a
next touch is less than the period of time represented by the
touch time threshold value Tth, a touch detection value D1 is
not more than the touch threshold value (Dth+c). Accord-
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ingly, the touch invalidating section 9 invalidates a touch
operation corresponding to the touch (see the period TB in
FIG. 4).

As described above, the touch invalidating section 9 can be
configured to increase a touch threshold value in a case where
atouch continues for a predetermined period of time, so as to
invalidate a touch operation corresponding to the touch for a
certain period of time.

Consequently, even in a case where an unintended contact
of'an object with the touch panel 1 frequently occurs in a short
time, it is possible to prevent an incorrect operation, which
can occur every time the contact is made, by causing the touch
invalidating section 9 to function just once.

Moreover, it is possible to achieve, with a simple configu-
ration, an arrangement in which in a case where a specific
point is continuously touched for a predetermined period of
time, the touch invalidating section 9 increases a touch thresh-
old value so that an instruction corresponding to a touch on
this point is invalidated for a certain period of time.

[Configuration of Electronic Apparatus]

FIG. 5 is a block diagram illustrating an example of an
outline configuration of an electronic apparatus 100 of the
present embodiment.

The electronic apparatus 100 illustrated in FIG. 5 is a
mobile apparatus. FIG. 5 shows an example in which the
electronic apparatus 100 is a smartphone.

The electronic apparatus 100 includes a bus line 101. The
electronic apparatus 100 includes a storage section 102, a
camera section 103, an input operation section 104, a com-
munication processing section 105, a screen display section
106, an audio output section 107, and a control section 108
each of which is connected to the bus line 101.

The storage section 102 is, for example, constituted by a
ROM (Read Only Memory) and a RAM (Random Access
Memory). In the storage section 102, various kinds of data
such as data of an image taken by the camera section 103 and
data of'an image to be displayed on a display screen which is
a main part of the screen display section 106 are stored.

The camera section 103 is, for example, constituted by an
imaging module which includes an imaging lens and an imag-
ing device. The camera section 103 is for taking a photograph
of'an object (subject).

The input operation section 104 includes a touch panel 109
and input buttons 110.

The touch panel 109 has an identical configuration to the
touch panel 1 (see FIG. 2), and is disposed so as to overlap the
display screen. The touch panel 109 is capable of giving the
electronic apparatus 100 various kinds of instruction accord-
ing to a touched point, a continuous touch period, etc.

The input buttons 110 are a plurality of buttons provided on
a housing (not illustrated) or the like of the electronic appa-
ratus 100. The input buttons 110 are capable of giving the
electronic apparatus 100 various kinds of instruction accord-
ing to a pressed button, a combination of pressed buttons, a
period of time for which a button is being pressed, a timing at
which a button is pressed, etc.

The communication processing section 105 is responsible
for communication between the electronic apparatus 100 and
an outside of the electronic apparatus 100, such as reception
of television broadcast, connection with various kinds of
communication networks including Internet, and communi-
cation with other terminals (telephone call etc. in the case of
a mobile terminal). The communication processing section
105 includes various kinds of antennas for transmitting and
receiving a radio wave, a peripheral circuit (peripheral equip-
ment) of the antennas, etc.
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The screen display section (display device) 106 includes a
display screen on which an image is displayed. The screen
display section (display device) 106 is any of a liquid crystal
display device, a plasma display device, an organic EL dis-
play device, and a field emission display. As described above,
the touch panel 109 is disposed so as to overlap the display
screen which is a main part of the screen display section 106.
Note that a structure of the touch panel 109 is not illustrated
nor described in detail here.

The audio output section 107 includes a speaker or the like.
The audio output section 107 outputs audio to an outside.

The control section 108 collectively controls the storage
section 102, the camera section 103, the input operation sec-
tion 104, the communication processing section 105, the
screen display section 106, and the audio output section 107
via the bus line 101. For the purpose of this control, the
control section 108 writes data to be stored into the storage
section 102 and reads desired data from the storage section
102 as necessary.

The control section 108 is mainly constituted by a CPU.
The control section 108 corresponds to the host computer 10
(see FIG. 2). Note, however, that taking into consideration
that the control section 108 carries out signal processing
based on input from the touch panel 1, it can be interpreted
that the control section 108 includes the constituent elements
of the touch panel controller 2 (see FIG. 2) including hard-
ware.

It is thus possible to provide the electronic apparatus 100
that is capable of preventing an incorrect operation caused by
an unintended contact of an object with the touch panel 1
while suppressing a decline in sensitivity of detection of
presence or absence of a touch.

[Example 3 of Touch Invalidating Section]

It is possible to cause the touch invalidating section 9 to
function (invalidate, in a case where a specific point is con-
tinuously touched for a predetermined period of time, an
instruction that is given in accordance with the touch to the
electronic apparatus) only in a part of the touch panel 1. Such
an example is described below with reference to (a) and (b) of
FIG. 6.

(a) and (b) of FIG. 6 are diagrams illustrating still another
example in which a touch operation is invalidated by the
touch invalidating section 9 of the present embodiment.

A tablet-type terminal (electronic apparatus) 200 illus-
trated in (a) and (b) of FIG. 6 includes a touch panel 1 that is
disposed so as to overlap a display screen, a gravity sensor
201, and a frame 202. Further, the tablet-type terminal 200
includes the touch panel controller 2 (not illustrated, see FIG.
2).

Inthe following description, itis assumed that (i) the tablet-
type terminal 200 has a substantially rectangular shape from
aplanview and (ii) the gravity sensor 201 is provided in a part
of the frame 202 which part constitute a short side of the
tablet-type terminal 200, in accordance with the illustration of
(a) and (b) of FIG. 6. A state in which the tablet-type terminal
200 is held so that a short side of the tablet-type terminal 200
faces the ground (see (a) of FIG. 6) is referred to as a portrait
orientation, and a state in which the tablet-type terminal 200
is held so that a long side of the tablet-type terminal 200 faces
the ground (see (b) of FIG. 6) is referred to as a landscape
orientation.

The gravity sensor 201 detects an orientation of the tablet-
type terminal 200 with respect to the gravity (ground). The
tablet-type terminal 200 is configured to be capable of con-
trolling its functions, operations, etc. in accordance with the
orientation of the tablet-type terminal 200 with respect to the
gravity thus detected by the gravity sensor 201.
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It is well known that not only tablet-type terminals includ-
ing a gravity sensor but also any electronic apparatuses
including a gravity sensor can be controlled in accordance
with orientations of the electronic apparatuses. For example,
the tablet-type terminal 200 can be controlled to display an
image so that an orientation of the image in the portrait
orientation (see (a) of FIG. 6) is different from that in the
landscape orientation (see (b) of FIG. 6).

In a case where the tablet-type terminal 200 is held in the
portrait orientation, hands (objects) 203 holding the tablet-
type terminal 200 are generally located on portions of the
frame 202 which constitute the long sides of the tablet-type
terminal 200 (see (a) of FIG. 6). As such, it is likely that the
hands 203 unintentionally make contact with portions of the
touch panel 1 that are in the vicinity of the hands 203.

Inview ofthis, in a case where the tablet-type terminal 200
is held in the portrait orientation, only regions of the touch
panel 1 that are in the vicinity of the portions of the frame 202
which constitute the long sides of the tablet-type terminal 200
are set as regions in which the touch invalidating section 9
functions. Specific examples of such regions in which the
touch invalidating section 9 functions are regions 204.

Meanwhile, in a case where the tablet-type terminal 200 is
held in the landscape orientation, the hands 203 holding the
tablet-type terminal 200 are generally located on portions of
the frame 202 which constitute the short sides of the tablet-
type terminal 200 (see (b) of FIG. 6). As such, it is likely that
the hands 203 unintentionally make contact with portions of
the touch panel 1 that are in the vicinity of the hands 203.

Inview ofthis, in a case where the tablet-type terminal 200
is held in the landscape orientation, only regions of the touch
panel 1 that are in the vicinity of the portions of the frame 202
which constitute the short sides of the tablet-type terminal
200 are set as regions in which the touch invalidating section
9 functions. Specific examples of such regions in which the
touch invalidating section 9 functions are regions 205.

In the tablet-type terminal 200, there are cases where it is
desired that an instruction corresponding to a long touch on a
specific point of the touch panel 1 (so-called “press and hold™)
be executed. It is not preferable that a region of the touch
panel 1 in which region such a long touch is expected to be
made be set as the region in which the touch invalidating
section 9 functions. According to the above arrangement, it is
possible to achieve both of (i) execution of such an instruction
corresponding to a long touch on a specific point of the touch
panel 1 and (ii) invalidation of a touch by the touch invalidat-
ing section 9.

Further, in the tablet-type terminal 200, there are cases
where a region preferable as the region in which the touch
invalidating section 9 functions should be changed in accor-
dance with the orientation of the tablet-type terminal 200. By
changing such a region in accordance with a result of detec-
tion of the orientation of the tablet-type terminal 200 with
respect to the gravity, the touch invalidating section 9 can be
caused to function in a manner according to a change of the
orientation of the tablet-type terminal 200.

The above description has dealt with an example in which
(1) the gravity sensor 201 for detecting an orientation of the
tablet-type terminal 200 with respect to the gravity is pro-
vided inthe tablet-type terminal 200 and (ii) a region in which
the touch invalidating section 9 functions is changed in accor-
dance with the orientation of the tablet-type terminal 200
detected by the gravity sensor 201. Note, however, that such
a region in which the touch invalidating section 9 functions
may be a predetermined fixed region.

For example, it is possible that a region of the touch panel
1 with which region the hands 203 holding the tablet-type
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terminal 200 are expected to be likely to make contact be set
in advance as the region in which the touch invalidating
section 9 functions. Alternatively, it is also possible that the
whole of portions of the touch panel 1 that are in the vicinity
of the frame 202 be set as the region in which the touch
invalidating section 9 functions. In this way, the region in
which the touch invalidating section 9 functions can be set
without the need for the control operation according to a
result of detection by the gravity sensor 201.

The touch panel system of the present invention is prefer-
ably arranged such that the touch invalidating section judges
whether or not the touch continues for a touch time threshold
value which is a period of time corresponding to the prede-
termined period of time.

According to the arrangement, it is possible to judge, with
a simple configuration, whether or not the point is continu-
ously touched for the predetermined period of time.

Further, the touch panel system of the present invention is
preferably arranged such that, in a case where the point is
continuously touched for the predetermined period of time,
the touch invalidating section invalidates an instruction cor-
responding to a next touch on the point.

According to the arrangement, even in a case where an
unintended contact of an object with the touch panel fre-
quently occurs in a short time, it is possible to prevent an
incorrect operation, which can occur every time the contact is
made, by causing the touch invalidating section 9 to function
just once.

Further, the touch panel system of the present invention is
preferably arranged such that the touch invalidating section
judges that the point is being touched, in a case where a level
of a signal indicative of a degree of contact of an object with
the point is not less than a touch threshold value, which is a
standard for the level, or in a case where the level is above the
touch threshold value, and the touch invalidating section
increases the touch threshold value in a case where the point
is continuously touched for the predetermined period of time.

According to the arrangement, it is possible to invalidate,
with a simple configuration, an instruction corresponding to a
touch on the point for a certain period of time.

The electronic apparatus of the present invention is prefer-
ably arranged such that the touch invalidating section func-
tions only in a part of the touch panel.

According to the arrangement, only the part of the touch
panel can be set as a region in which the function of the touch
invalidating section is executed.

In the electronic apparatus, there are cases where it is
desired that an instruction corresponding to a long touch on a
specific point of the touch panel (so-called “press and hold”)
be executed. It is not preferable that a region of the touch
panel in which region such a long touch is expected to be
made be set as the region in which the function of the touch
invalidating section is executed. According to the above
arrangement, it is possible to achieve both of (i) execution of
such an instruction corresponding to a long touch on a specific
point of the touch panel and (ii) invalidation of a touch by the
touch invalidating section.

The electronic apparatus of the present invention is espe-
cially preferably arranged such that the part of the touch panel
is a region of the touch panel which region a hand holding the
electronic apparatus makes contact with.

Further, the electronic apparatus of the present invention is
preferably arranged so as to further include a gravity sensor
which detects an orientation of the electronic apparatus with
respect to gravity, the touch invalidating section changing the
part of the touch panel in accordance with a result of the
detection of the gravity sensor.
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In the electronic apparatus, there are cases where a region
preferable as the part of the touch panel should be changed in
accordance with an orientation of the electronic apparatus.
According to the arrangement, the part of the region is
changed in accordance with a result of detection of an orien-
tation of the electronic apparatus with respect to the gravity.
This allows the touch invalidating section to function in a
manner according to a change of the orientation of the elec-
tronic apparatus.

Further, the electronic apparatus of the present invention is
preferably arranged such that the display device includes a
display screen on which an image is displayed, the display
device is any one of a liquid crystal display device, a plasma
display device, an organic EL (Electrol.uminescence) display
device, and a field emission display device, and the touch
panel is disposed so as to overlap the display screen of the
display device.

Further, the electronic apparatus of the present invention is
preferably arranged such that the touch panel includes: a
plurality of drive lines that extend in a vertical direction and
that are parallel to each other; a plurality of sense lines that
extend in a horizontal direction and that are parallel to each
other; and a plurality of electrostatic capacitors that are pro-
vided at respective intersections of the plurality of drive lines
and the plurality of sense lines.

In other words, the touch panel of the present invention is
preferably a capacitance type touch panel.

Further, the electronic apparatus of the present invention is
a portable apparatus. Examples of the portable apparatus
encompass portable apparatuses such as smartphones, tablet-
type terminals, notebook computers, and the like.

The present invention is not limited to the description of the
embodiments above, but may be altered by a skilled person
within the scope of the claims. An embodiment based on a
proper combination of technical means disclosed in different
embodiments is encompassed in the technical scope of the
present invention.

INDUSTRIAL APPLICABILITY

The present invention is applicable to touch panel systems
and electronic apparatuses. Specifically, the present invention
is applicable to portable electronic apparatuses, such as
smartphones, tablet-type terminals, notebook computers,
digital cameras, and the like, which have a 20 inch or less
display screen, and to touch panel systems provided in the
electronic apparatuses.

REFERENCE SIGNS LIST

1: Touch panel

2: Touch panel controller

5: Signal selecting section

9: Touch invalidating section

11: Touch panel system

100: Electronic apparatus

106: Screen display section (display device)

109: Touch panel

200: Tablet-type terminal (electronic apparatus)

201: Gravity sensor

204: Region

205: Region

T1 Time

T2: Time

The invention claimed is:

1. A touch panel system comprising a touch invalidating
section which, in a case where a specific point of a capaci-
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tance type touch panel is continuously touched one time for a
predetermined period of time, invalidates an instruction that
is given, in accordance with the touch, to an electronic appa-
ratus including the touch panel,
the touch invalidating section judging whether or not the
touch continues for a touch time threshold value which is
a period of time corresponding to the predetermined
period of time,
in a case where the specific point is continuously touched
for the predetermined period of time, the touch invali-
dating section invalidating an instruction corresponding
to a next touch on the specific point, wherein the next
touch on the specific point is a touch on the specific point
which starts after the touch continues for the predeter-
mined period of time on the specific point and is subse-
quently removed,
the touch invalidating section judging that the specific
point is being touched, in a case where a level of a signal
indicative of a degree of contact of an object with the
point is not less than a touch threshold value, which is a
standard for the level, or in a case where the level is
above the touch threshold value, and
the touch invalidating section increasing the touch thresh-
old value so that the level of the signal of the touch is not
more than the touch threshold value thus increased, in a
case where the specific point is continuously touched for
the predetermined period of time.
2. An electronic apparatus comprising:
a touch panel system as set forth in claim 1; and
a display device corresponding to the touch panel,
the touch panel system and the display device being con-
figured to be capable of detecting simultaneous touches
on a plurality of points of the touch panel.
3. The electronic apparatus according to claim 2, wherein
the touch invalidating section functions only in a part of the
touch panel.
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4. The electronic apparatus according to claim 3, wherein
the part of the touch panel is a region of the touch panel which
region a hand holding the electronic apparatus makes contact
with.

5. The electronic apparatus according to claim 3, further
comprising a gravity sensor which detects an orientation of
the electronic apparatus with respect to gravity,

the touch invalidating section changing the part of the

touch panel in accordance with a result of the detection
of the gravity sensor.

6. The electronic apparatus according to claim 2, wherein:

the display device includes a display screen on which an

image is displayed,

the display device is any one of a liquid crystal display

device, a plasma display device, an organic EL display
device, and a field emission display device, and

the touch panel is disposed so as to overlap the display

screen of the display device.

7. The electronic apparatus according to claim 2, wherein:

the touch panel includes:

a plurality of drive lines that extend in a vertical direction

and that are parallel to each other;

a plurality of sense lines that extend in a horizontal direc-

tion and that are parallel to each other; and

a plurality of electrostatic capacitors that are provided at

respective intersections of the plurality of drive lines and
the plurality of sense lines.

8. The electronic apparatus according to claim 2, wherein
the electronic apparatus is a portable apparatus.

9. The electronic apparatus according to claim 2,

the touch invalidating section increasing the touch thresh-

old value until the electronic apparatus is turned off.
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